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(54) P,epa ra «°n .. ru bber ,.mp..i«cn b, .qucous Werner emulsion mUing and ar.ic.es 

thereof including tires 



(57) The invention relates to preparation of a rubber 
composrtion by pre-mixing at least one rubber ^ com- 
pounding ingredient with an aqueous emulsion, or latex, 
of at least one elastomer. The invention also contem- 
plates the use of such rubber composition, or blend of 
such rubber composition with at least one additional 
elastomer and/or rubber compounding ingredient, as a 
component of an article of manufacture. Such article of 
manufacture may be, for example, a tire. Such article 
may also be an industrial product such as a hose or belt 
such as a conveyor belt or power transmission belt. 
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Description 

Field of the Invention 

[0001] This invention relates to preparation of a rub- 
ber composition by pre-mixing at least one rubber com- 
pounding ingredient with an aqueous emulsion, or latex, 
of at least one elastomer. The invention also contem- 
plates the use of such rubber composition, or a blend of 
such rubber composition with additional elastomer(s) 
and/or rubber compounding ingredients, as a compo- 
nent of an article of manufacture. Such article of manu- 
facture may be, for example, a tire. Such article may also 
be an industrial product such as, for example, a hose or 
belt such as a conveyor belt or power transmission belt. 

Background of the Invention 

[0002] Various rubber compounding ingredients, in- 
cluding particulate carbon black reinforcement, are con- 
ventionally blended with various elastomers with the aid 
of various internal mixers, as well as open roll mixers, 
under high sheer and relative high temperature condi- 
tions. Accordingly a considerable amount stress is ex- 
perienced by the rubber composition as well as expend- 
iture of energy to accomplish the aforesaid mixing. 
[0003] Alternatively, various rubber compositions 
have heretofore been prepared by: 

(1) first masterbatching various aqueous rubber 
emulsions, or laticies, with various rubber com- 
pounding ingredients, which have particularly in- 
cluded rubber reinforcing carbon black under low 
shear and temperatures followed by . 

(2) "blending the masterbatch with additional elas- 
tomers) and compounding ingredients under high 
shear and temperature conditions. 



[0004] For example, see US-A- 3,294,733; 
3,298,984; 3,31 7,458; 3,345,324; 3,491 ,052; 3,767,605 
and 3,923,707. 

[0005] US-A- 3.31 7,458, for example, relates to mas- 
terbatching a combination of carbon black and silica with 
a rubber latex. 

[0006] Various rubber compositions have also here- 
tofore been prepared by mixing an aqueous slurry of 
carbon black with an organic solvent solution of elas- 
tomers). For example see US-A- 3,350,342. 
[0007] US-A- 3,304,281 relates to mixing together a 
solution of one polymer with a latex of another polymer 
and then coagulating the rubber crumb from the result- 
■ ing mixture. The process can be used to incorporate an 
' oil and/or carbon black into the polymer. For example, 
the oil can be introduced as an aqueous emulsion and 
the oil emulsion mixed with the latex prior to contact with 
the solution. Alternatively, all three components can be 
mixed simultaneously. Alternate ly, a carbon black 
»a*g>'* *~ the sc!utior!-!?te v miY - 



ture or it can b mixed with the latex prior to mixing with 
the solution. 

[0008] US-A- 3.491.052 relates to mixing an elas- 
tomer in an aqueous latex form with a solution of an elas- 
5 tomer which has been dissolved in a wat r immiscible 
organic solvent to form a pseudo-emulsion and recov- 
ering the mixed elastomers by adding a latex coagulat- 
ing agent at a temperature sufficient to vaponze the sol- 
vent Alternatively a rubber pigment (e.g.: carbon black) 
10 may be dispersed in the pseudo-emulsion pnor to coag- 
ulation. 

- [0009] US-A- 3,533,988, for example, relates to 
blending a hydrocarbon solution of rubber with an aque- 
ous suspension of a rubber reinforcing agent, such as 
is carbon black. In its background discussion, it relates 
that theretofore, in order to avoid a disagreeableness 
of handling dry, dusty carbon black with raw rubber on 
mixing rolls, a method was developed for producing 
masterbatch by dispersing carbon black directly into a 
20 rubber solution produced by monomer polymerization in 
the presence of a solvent. It further relates that, there- 
tofore another method was to disperse carbon black in 
a hydrocarbon and mix the dispersion with the rubber 

solution.. ■ 
25 [0010] In the description of this invention,. the term 
»phr" relates to parts by weight of an ingredient per 1 00 
parts by weight of rubber. 

[0011] The terms "rubber and "elastomer" are used 
interchangeably unless otherwise specified. 
30 [001 2] The term "Tg" relates to a glass transition tem- 
perature of an elastomer, normally determined by a dif- 
ferential scanning (DSC) calorimeter with a temperature 
rise of 10 °C per minute. 

35 Disclosure and Practice o f the Invention 

[0013] In accordance with this invention, a process of 
preparing a rubber composition is provided which com- 
prises: 
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(A) blending a particulate elastomer-reinforcing fill- 
er and at least one additional rubber compounding 
ingredient with an aqueous emulsion of a conjugat- 
ed diene-based elastomer solution and recovering 
a composition thereof by removing the water there- 
from wherein said filler and compounding ingredient 
(s) are blended with said latex therewith in a form of : 

(1) particulate 

(a) elastomer-reinforcing filler exclusive of 
aqueous or organic dispersion of said filler 
and 

(b) at least one additional rubber com- 
pounding ingredient, 

(2) particulate 



2 
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(a) elastomer-reinforcing filler as a d.sper- 
sion thereof in an organic solvent and 

(b) at least one additional, rubber com- 
pounding ingredient, and/or. 

(3) particulate 

(a) elastomer-reinforcing filler as a disper- 
sion thereof in water and : 

(b) at least one additional rubber com- 
pounding ingredient, or 

(B) spraying an aqueous emulsion of a conjugated 
diene-based elastomer onto 

ma particulate elastomer-reinforcing filler and 
2 at least one additional rubber compounding 
ingredient, and recovering a composition there- 
of by removing the water therefrom; 

wherein said^ reinforcing filler is selected fronvat 
,east one of carbon black, synthetic amorphous s.hca 
oart cularly precipitated silica aggregates andfumed s.l- 
fca caton black and modrfied carbon black having do- 
mains of silica on the surface thereof, and 

wherein said addrtional rubber compounding in- 
gredient is selected from at least one of: 

(A) additional diene-based elastomers(s); 

(B) zinc oxide; 



SUltwii . ~ 

(D) vulcanization accelerator(s); 

(E) microcrystalline and paraffin waxes; 

(F) antidegradants; and 

(G) vulcanization retarders. 



[0014] in practice, said aqueous emulsion of said 
elastomer may be a polymerizate. 
SKTln agonal accordance with this invent-on, a 
Sed carbon black and silica have a relatively low 
apparent density prior to said blending m a range of 3 
S alternative^ 3 to 140 g/l. This low density , .sub- 
stantially lowerthan conventional carbon blacks and srt- 
fcas, which more conventionally have an apparent den- 
sitv in a ranqe of 500 to 1000 g/l. 
0016] Exemplary of more conventional silica, are 
precipitated silicas and exemplary of conventual car- 
Eon Sacks are those in which the carbon black powder 
has been processed to form very small pellets and which 
have delations such as N234, N121. N330. etc 
which are ASTM designations. 

ToolT] Exemplary of silicas and carbon blacks ^with 
he sa d low apparent densities are, for example fumed 
siHcas and fine carbon black powders prior to their pel- 
Sza ion to form the said N234, N1 22 and N330 (for ex- 
amp^ designated carbon blacks. Such fine , carbon 
bS powders are not normally used for rubber r ,n- 
SSJK Purposes, although carbon blacks ,n the 



aforesaid peptized form, with attendant higher appar- 
ent den^ties, are conventionally used for rubber rem, . 

5 bVn b ack polder with verylowapparentdensit.es for 

■ ofsrhreinforcingfillers,p a rticularlywherea^ 

rthere^rcin g 9 fn.,rtohavea^ , 
various rubber compounding ingredients onto-rts^ ... 
,* < fS and to thereby u^atety provide a resulting^ , . . 

Se based elastomer; (latex) onto said oarUc^ate ^ , 
^cingfillerandadditibnalrubber ,. 

iculatl filler and additional compounding , , 

.are preferably. , agitate^ during eaid spraying of sa,d 

ioo21l As an additional feature of said'^praying'p^ ' 
ess the aqueous emulsion of s a id elastomer ( s) .ssub- 

sTant ally dried upon said particulate reinforcng filler 
and aional compounding ingredient(s) as. it ,s be.ng 

SStT "in additional accordance with this invenUon 
said suspension, or dispersion, of said re.nforc.ng filler, 
S add4na P | compounding ingredient(s) and . 
emulsion of elastomer(s) is heat treated * /J*"*^ 
mixture, while agitating the mixture, to a temperatu e 
within a range of 30°C to 1 50°O, alternately 40°C to 
W 1T~ V c . 2 alternatively ato 20 minutes prior to 
Sng'the sa^composite. If appropriate, the mixture 
mav need to be contained under pressure in a suitable 
SLKr or under reflux conditions where evaporat,ng 
water is returned, to the mixture dunng the heat, treat 

pS*T£~ accordance with this invention, the 
silica s an amorphous silica which is pre-treated, prior 
binding wifh said organic solvent solution of elastomer 
STS^Stg said silica, preferably a precipitated a*- 
lea, with an organosi.ane selected from at least one of 
the general formulas (I) and (II): 
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(I) 



(OR) 3 -Si-R'-S n -R , -Si-(OR) 3 



(ID 



(OR) 3 -Si-R t -Z 



wherein R is the same or different alkyl rad.cal selected 
S least one of ethyl and methyl radica. s^erab y 
he same radicals and preferably an ethyl rad cal, F Us 
he same or different radical selected from at east one 
S emyT propyl and butyl radicals, preferably the sam 
1 ical and preferably a propyl radical; and n « a«£ 
rom 2 to 6 with an average of from 2 to 2.6 or from 3.5 
to ? and Z is independently selected from -SH, -NH 2 , 



3 



5 



EP 1 191 052 A2 



6 



Acrylat . R'-NH-R', epoxy, .-SCN, -NCO, -Sn-NH-R'- 

Si-(OR) 3 groups. . 
[00241 Thus, such organosilane may be, for example 
a bis-(3-alkoxysilylalkyl) polysulf.de with an average of 
from 2 to 2.6 or from 3.5 to 4 connecting sulfur atoms in 
its potysulfidic bridge. Representative, thereof is a bis 
(3-ethoxysilylpropyl)polysulfide. ; 
[0025] In one aspect of the invention, said aqueous 
emulsion of elastomer(s) may be composed of at a mul- 
tiplicity of least two individual aqueous emulsions of 
elastomers ' ' 

(A) which are pre-blended prior to addition of said- 
reinforcing filler(s) -and- additional compounding in- 
gredient, Or. '' -' ■'.!' • • 

(B) which at least one of said of elastomer aqueous 
emulsions is blended with at least, : one additional- 
elastomer aqueous emulsion subsequent to said 
reinforcing filler and additional compounding ingre- 
dient addition thereto or 

(C) which at least one of said elastomer aqueous 
emulsions is blended with at least one additional 
elastomer aqueous emulsion substantially simulta- • 
neously with said reinforcing filler and additional 
compounding ingredient addition. 

[0026] In one aspect of the invention, at least one of 
said aqueous elastomer emulsions may be a polymen- 
zate (an elastomer contained in the aqueous emulsion 
in which its precursor monomers are polymerized, or co- 
polymerized as the case may be for the preparation of 
the elastomer). ■. ■ 

[0027] In practice, said polymerizate may be a polym- 
erizate in which the polymerization reaction has not 
been terminated and which may be referred to as a living 
polymer, or polymerizate. In such case, it is envisioned 
that as the polymerization continues, the polymer may 
interact with the reinforcing filler to create an improved, 
or more efficient and integral dispersion of the filler with- 
in the elastomer host. 

[0028] For the aforesaid process steps (A) and (B) of 
this invention, at least one of said additional rubber com- 
pounding ingredients is blended with said aqueous 
emulsion of said elastomer(s), and/or an emulsion of 
said rubber composition, and/or an emulsion of said rub- 
ber composition dissolved (dispersed) in solvent, which 
may be before, substantially simultaneously with, or 
subsequent to, said reinforcing filler addition, which is 
comprised of at least one of: 

(A) microcrystalline and paraffin waxes in a range 
of 0.1 to 10 phr; 

(B) antioxidant(s) selected from amine-based and 
ph nolic-based antioxidants in a range of 0.1 to 1 0 

phr; , 

(C) sulfur vulcanization accelerator(s) in a range of 

« r-Ct 

— • — • -a— — • 



0.1 to 10 phr; 



yu) Sun uT vuICSriiz-auwi 



— /-\ 



0.01 to 5 phr; 

(E) sulfur vulcanization activator(s) in a range of 0.1 

to 10 phr; „ , , 

(F) rubber processing oil(s) selected from at least 
s one of aromatic, paraffinic and naphthenic rubber 

processing oils in a range of 1 to 60 phr; and 

(G) sulfur in an amount of 0.1 to 3 phr. 

[0029] Microcrystalline waxes are well known waxes 

10 for use in rubber compositions. Such waxes are defined 

by The Condensed Chemical Dictionary. Ninth Edition 

(1970) Page 925, as "A wax, usually branched-cham 

paraffins, characterized by a crystal structure much 

small than that of normal wax and also by much higher 

is viscosity". . . 

[0030] Representative of commercial microcrystalline 

waxes are, for example, those available as Akrowax 
from the Akrochem Company; as an Antilux series of 
waxes from the Rein Chemie Company; as "Be-Square 
20 1 75 Amber Wax from the Petrolite Company; as Beesyn 
White Wax from the International Wax Company; and 
as an Okerin series of waxes from the Astor-Wax Com- 
■ • . ' . pany. 

[0031] Representative examples of antioxidants are 
25 amine-based and phenolic based antidegradants. Rep- 
resentative of various commercially available antide- 
gradants may be found, for example in the 1997 Blue 
Book published by Rubber World, a Lippincott & Peto 
Publication, Pages 132 through 168. 
30 [0032] Representative of such commercially available 
antidegradants are,forexample, diphenyl-p-phenylene- 
diamine as AgeRite DPPD from the R. T. Vanderb.lt 
Company and octylated diphenyl amines such as AgeR- 
ite Statlite from the R . T. Vanderbilt Company. 
35 [0033] Additional antidegradants are for example, 
2 5-D-t-dibutylhydreoquinone, N-1 ,3-dimethylbutyl-N - 
phenyl-p-phenylenediamine, polymerized 1 ,2-dihydro- 
2 2 4-trimethylquinoline, diaryl-p-phenylene diamine, 
4'4 : -methyhlene bis 2.6 di tert butylphenol, N, N'-d.-3 
40 (5-methylheptyl)-p-phenylenediamine, 2,2-methylene- 
bis(4-methyl-6-t-butyl phenol), 4,4'-dicumyldiphe- 
nylamine, and N-cyclohexylthiophthalimide. 
[0034] Representative examples of various sulfur vul- 
canization accelerators are those found in The Vander- 
45 bilt Rubber Handbook (1978), Pages 354 through 383, 
and in the 1977 Blue Book, infra, Pages 17 through 74. 
[0035] Representative of commercial sulfur vulcani- 
zation accelerators are, for example dibenzothiazyl di- 
sulfide as Altex from the Elastochem Company; 2-mer- 
so captobenaothiazole as Captax from the Elastochem 
Company; N-oxydiethylene benzothiazole,2-sulfena- 
mide as Amax from the R.T. Vanderbilt Company; 
4-morpholinyl-2-benzothiazole disulfide as Mortaxfrom 
the R.T. Vanderbilt Company; tetramethylthiuram di- 
ss sulfid asM thylTuads from the Elastochem Company; 
and tetramethylthiuram monosulfide as Unads from the 
Elastochem Company. 

roo36] Additional vulcanization accelerators are, tor 
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omnw. tetrabutylthiuram disulfide, zinc dibutyldithio^ 
S^«iT5S2bq«uyl sulfanamide, U******* 

QuHenamide, and diphenylguanidine. 

b^Handbook (1978), infra, Page 403 and ,n the 1977 
ri„a Book" infra, Pages 98 through 102. .... 
fooasT Representative of commercial vu.can.za.on 
Kers is for example, N-nitrosodiphenylam.ne from 
he Sovere gn Chemical Company as well as N-cy- 
dohexyl thiophthalimide, magnesium ox.de, and N-(cy- 

En activators are those found in the 1977 Blue 
Rook" infra Pages 75 through 97. . , 

m040i Representative of commercial vul^n.zat.on 
Sa ors are. for example, zinc oxide from the Akro _ 
cnem Company and stearic acid-rubber grade from the 

ers aid softeners are those found in the 1977 Blue 
Rook infra Pages 179 through 216. 
fo042] Representative examples of various , vulcan^ 
e ° are those found in the 1 977 Blue Book, intra. Pages 

lo^T Representative of commercial vulcanize, ; is, 
or example sulfur in its different forms as nat,ve or at- 
pha su"- (S8) and/or as inso,ub.e suffurw,th 
treatment from the Akrochem Company 

oM20°C to 180°C, preferably from140°C to 180°C for 

2 to 1 20 ™ uteS ' P referab ' y fr ° m 7 t0 I t" 11 ^ 
pend ng on the temperature selected and t,re type. 

?00451 further **° rdance With the pr ° Ce ZtZl 
' nvention the resultant rubber composition .s blended 
wlh a least one additional diene-based elastomer and/ 
" compounding ingredient then ™^*™% s of 
[0046] in additional accordance with the process of 
Ihisinvention an article of manufacture .s prepared hav- 
1 at least one component of the rubber composition ■ of 
^Invention or as b.end with at least one add.t.ona. 
elastomer and/or compounding ingredient. 
r004?i m practice, the article of manufacture of his 
Son may be, for example, a tire or an industry 
produS suchas, for example a hose or belt such asj or 
example a conveyor belt or power transm.ss.on bett^ 
r00«] in additional accordance with th* .nvent.on , a 
ire is provided having a component of the rubber com- 
dos Son prepared according with this invent.on. In add, _ 
Sonaraccordance with this invention a tire .s provided 
Tavfng a tread of the rubber composition prepared ac- 
cording with this invention. 



100491 It is a significant aspect of this invention that 

" being limited by the convention^ 
10 . ing novel and significant because • 
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(A) the polymer in its aqueous emulsion state isat.... 
,. aie^high and possibly its highest possible, d.s- 

mwario^adSon^^^ . / 

eluding particulate reinforcing fillers, V«™*» , 

aforesaid low apparent densit.es are also at ^very ., 
. high and perhaps their highest, d.spers.on state 
namely, as a solution, or dispersion. thereof .n an , 
aqueous medjum. 

[0050] ^ Particular benefits of the process of this inven- 
tion are considered herein to be: .... 

(A) A relative minimal amount of additional energy 
s needed for polymer drying in a case where the 

mixed with the filler '-^a^h 
?B) No additional energy or process step is needed 
o palletization of ca-boab.ackf illers pnortc , m.*ng 
wit Jthe elastomer, riamely pellets for carbon black, 
I d granules or small spheres for P""*^^ 
ca especially where the aforesa.d carbon, black 
powders as well as fumed silica, with their. low ap- 
narent densities are used. . 
S The use of fumed silicas with very low apparent 
density (ASTM-D1513) may be enabled because 
such Sicas may absorb the water of the emulsion 
thereby transforming the highly dust.ng si.rca (due 
to the silica's low apparent density) to a compacted 
and more usable material. . . ' 

S? Concerns about flaking or pear.ing of venous 
ngredients to be mixed with the.elastome should 
b e minimized because the ingredients w.ll be d.s- 
. Slved, or more typically dispersed, in the water of 
the aqueous emulsion and therefore there .s no 
needier aspecific physical try mixing of the utihzed 

Correlative minima, energy wou.d normal* 
. 2 nece'ssary for dispersing various ««^*3 
ingredients in the elastomer because he m x.ng of 
specified ingredients will be reduced to a blend.ng 

^Tln^ased unHormity of dispersion of^s 
compounding ingredients, including particulate ^re- 
inforcing fillers, particularly where such f.«e« may 
b hydrophobic in nature, in the elastomer because 
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such, materials, as a solution or more likely a dis- 
persion in the water of the aqueous emulsion, will 
be in their most dispersible state'and because the 
blending/mixing in the aqueoUs emulsion has the 
highest dispersion/blending and homogenizing ca- 
pability as compared to dry blending. the ingredi- 
ents. 

(G) A reduction in amounts of various compounding 
ingredients, needed for the rubber composition for- 
mulation "is expected because of bettef anticipated 
dispersion of a respective compounding ingredients- - 
.within the elastomer due to emulsion blending as 
compared.tb dry blending of the ingredients. 
" (H) Better resistance to abrasion is expected for the 
resulting vulcanized rubber composition which con- 
tains particulate amorphous silica for its reinforce- 
ment and which has been blended Wth-the elas- • 
tomer by water emulsion mixing. - 
(I) Better, control of various- chemical reactions 
. which typically occur during the mixing of various 
ingredients is expected where solution / emulsion 
mixing of the associated ingredients is utilized as 
compared to simple dry mixing of the ingredients 
under high sheer and elevated temperature mixing 
in an internal rubber mixer. 

[0051] As hereinbefore discussed, in further practice 
of the invention, said diene-based elastomer may be 
provided in a form of an aqueous polymerizate emulsion 
of such elastomer. 

[00521 .Indeed,, one significant aspect of this invention 
is a utilization of an aqueous poiyrherizate emulsion of 
the elastomer instead of re-dissolving the elastomer in 
a volatile organic solvent. 

[0053] In additional practice of this invention, the rub- 
ber composition prepared by the process of the afore- 
said steps (A) and (B) may be in a form of a pre-formed 
rubber composition, or composite, which is subsequent- 
ly mixed under high shear and temperature conditions 
with at least one additional compounding ingredient 
comprised of at least one of 

(A) additional. diene-based elastomer(s); 

(B) zinc oxide; 

(C) sulfur; 

(D) vulcanization accelerator(s); 

(E) microcrystalline waxes; 

(F) antidegradants; and 

(G) particulate reinforcing filler(s). 



[0054] In practice, it may be preferable for a particu- 
late reinforcing filler to be mixed with the elastomer so- 
• lution, including fillers such as, for example fumed sili- 
cas, modified carbon black having domains of silica on 
the surface ther of and carbon blacks, to have relatively 
small apparent densiti s (ASTM method D-1 51 3) within 
a range of 1 0 g/1 to 300 g/l 



ent densities for the reinforcing filler(s) is for the fillers 
to more homogeneously disperse within the aqueous 
emulsion and, ultimately, to disperse more homogene- 
ously within the elastomer itself. 
5 [0056] A preference herein toward use of relatively 
low apparent densities for the reinforcing fillers is to uti- 
lize the high, absorption capacities of such fillers, partic- 
ularly where it is desired for the filler to have a greater 
- ability to absorb various ingredients onto its surface and 
10 to thereby ultimately provide a resulting free flowing rub- 
ber composition: For example, the concentration of such 
filler in the aqueous elastomer emulsion may be adjust- 
ed so that the water may be more readily absorbed by 
the filler thereby generating a compact composite with 
15 acceptable processing properties, namely/to squeeze 
out the water in an extruder or between mill rolls without 
having to evaporate the water, thus representing a sub- 
stantial saving in energy and process complexity result- 
ing in a material to form bales thereof. 
" 20 [0057] In practice, it is often desired that the reinforc- 
ing filler is carbon black. While the various conventional, 
pelletized rubber reinforcing carbon blacks might be 
used, it is, as hereinbefore discussed, preferred to use 
an unpelletized carbon black powder having a relatively 
25 low apparent density (ASTM method D-1 51 3) before 
mixing with the elastomer in a range of 3 to 140, alter- 
nately 3 to 300, g/l. Representative of conventional pel- 
letized carbon blacks having higher apparent densities, 
as hereinbefore discussed, for example, the various N- 
30 series of carbon blacks referenced in The Vanderbilt 
Rubber Handbook, 13th Edition, 1990, Page 417. It is 
to be appreciated that desirable carbon black powders 
for use in this invention are carbon black powders prior 
. to peptization to form said conventional pelletized car- 
35 bon blacks. 

[0058] In practice, it may be desired to use fumed sil- 
ica with its aforesaid low apparent density. 
[0059] However, it may sometimes be desired to use 
silicas with the aforesaid higher apparent density such 
40 as for example precipitated aluminosilicates, may be 
used it may sometimes be preferred to use a silica hav- 
ing a relatively high apparent density (ASTM method D- 
1513) in a range, for example, of 500 g/l to 1000 g/l for 
mixing with the elastomer solution as hereinbefore dis- 
45 cussed Representative of contemplated precipitated 
silicas are, for example. RP120HD, RP85, Z85MP, 
Z1165MP, RP240HD and RP200MP from Rhodia; VN2, 
VN3, and Vetrasil 7000 from Degussa A.G.; Hi-sil 532 
from' PPG Industries; Zeopol 8745 and 8755 from Hu- 
so ber; Perkasil 233 from Akzo. 

[0060] As hereinbefore discussed, it may sometimes 
be desired.to use, as a reinforcing filler, a silica treated 
carbon black having domains of silica on the surface 
thereof. 

55 [0061] In the practice of the invention, various sulfur 
vulcanizable elastomers may be used, exemplary of 
which ar homopolymers and copolymers of conjugated 



^r.e hydrocarbons and copolymer? of at iPP*t one con- 
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jugated diene hydrocarbon with an aromatic vinyl com- 
pound selected from styrene and alp ham ethyl styrene. 
[0062] Preferred conjugated dienes are isoprene and 
1 ,3-butadiene. Preferred aromatic vinyl compound is 
styrene. 

[0063] Representative, of various conjugated diene- 
based elastomers are, for example, cis 1 ,4-polyiso- 
prene, 1 ,3-butadiene, styrene/butadierie copolymers, 
isoprene/ butadiene copolymers, styrene/isopreneV • 
butadiene copolymers and any functionalized versions 
of them. 

[0064] Preferably, such conjugated diene-based elas- 
tomers are prepared by emulsion and/or soivent solu- 
tion polymerization. In such case, such elastomers may 
be preferably used in their.polymerizate f orm as herein- 
before discussed, namely in the aqueous emulsion state 
prior to coagulation in their monomers are polymerized 
to form the elastomer, so that the elastomers do' not 
have to be re-dispersed in water 

[0065] The rubber composition prepared by the proc^ 
ess of this invention is considered herein as being use- 
ful, or advantageous, in the preparation of rubber com- 
position as a component of an article of manufacture, 
instead of dry-blending, or in combination with dry 
blending, rubber compounding ingredients with rubber 
because the expected improved dispersion of dispersed 
ingredients within the elastomer, including reinforcing 
fillers; expected improved uniformity of dispersion of re- 
spective ingredients within the elastomer; improved en- 
ergy balance because the typical very high energy 
needed to dry mixing the ingredients in an internal rub- 
ber mixer is replaced by a low energy aqueous emulsion - 
mixing/blending process; more efficient use of respec- 
tive compounding ingredients within the elastomer, in- 
cluding a reduction of quantity; improved efficiency of 
mixing ingredients within an elastomer ant therefore im- 
proved overall manufacturing efficiency. 
[0066] As hereinbefore discussed, rubber composi- 
tions for this invention may also be prepared by mixing 
the rubber composition, or composite, prepared by 
aforesaid processes (A) and (B) with various sulfur vul- 
canizable elastomers and/or additional rubber com- 
pounding ingredients by compounding by methods gen- 
erally known in the rubber compounding art, such as 
mixing in an internal rubber mixer with various common- 
ly used additive materials such as, for example, curing 
aids, such as sulfur, activators, retarders and accelera- 
tors, processing additives, such as oils, resins including 
tackifying resins, silicas, and plasticizers, fillers, pig- 
ments, fatty acid, zinc oxide, waxes, antioxidants and 
antiozonants, peptizing agents and reinforcing materi- 
als such as, for example, carbon black. As known to 
those skilled in the art, depending on the intended use 
of the sulfur vulcanizable and sulfur vulcanized material 
(rubbers), the additives mentioned above are selected 
and commonly used in conventional amounts. 
[0067] Typical amounts of tackifier resins, if used, 
may comprise 0.5 to 10 phr, usually 1 to 5 phr. Typical 



amounts of processing aids may comprise 1 to 10 phr, 
if used. Such processing. aids can include, for example, 
aromatic, naphthenic, and/or paraffinic processing oils. 
Representative silicas may be, for example, hydrated 
5. amorphous silicas. Typical amounts of antioxidants 
comprise 1 to^3; phr.^ Representative antioxidants may 
be, for example, diphenyl-p-phenylenediamine and oth- 
ers, such as, for example, : those disclosed in The Van- 
. derbilt Rubber.Handbook (1 978), Pages 344 through 
10 346. .Typical amounts of antiozonants for the sidewall 
compositiorumay comprise. 3 to 6 p\\f. Typical amounts 
of fatty acids, if used, whicK can 
comprise 0.5. to 3, phr, : Typical amounts of zinc oxide 
comprise 2 to 6 phr. Typical "arnounts of waxes comprise 
is 1 to. 5 phr Often microcrystailine. waxei are used: Typ- 
ical amounts of peptizers comprise O.i td 1 phr: typical 
peptizers . may .be, for example, pentachlorothiophenol 
and dibenzamidodiphenyl disulfide. \ 
[0068] The presence and relative amounts i of the 
20 above additives are considered to be not an aspect of 
the present invention which, is more primarily directed to 
the masterbatch preparation, in an aqueous suspen- 
sion/emulsion, of a pre-formed composite and the fur- 
ther preparation and use. of rubber cbrhpositions which 
25 contain such pre-formed composite. 

[0069] The vulcanization is conducted in the presenc 
of a sulfur vulcanizing agent. Examples of suitable sulfur 
vulcanizing agents include elemental sulfur (free sulfur), 
or sulfur donating vulcanizing agents; for example, an 
30 amine disulfide, polymeric polysulfide or sulfur olefin ad- . 
ducts. Preferably, the sulfur vulcanizing agent is ele- 
mental sulfur. As krvown to those skilled in the art, sulfur, 
vulcanizing agents are used in an amount ranging from 
0.5 to 4 phr, with a range of from 6.5 to 2.5 phr being 
35 preferred. ■ . 

[0070] Accelerators, including primary and optionally 
secondary accelerators, ace used to control the time 
and/or temperature required for vulcanization and to im- 
prove the properties of the vulcanizate. Often accetera- 
40 tors are used in an amount ranging from 6.5 to 2.0 phr. 
Such accelerators may be, for example, various amines, 
disulfides, guanidines, thioureas, thiazoles, thiurams, 
sulfenamides, dithiocarbamates and xanthates. Prefer- 
ably; the primary accelerator is a sulfenamide. If a sec- 
45 ond accelerator is used, the secondary accelerator is 
preferably a guanidine, dithiocarbamate or thiuram 
compound. 

[0071] Sometimes a combination of antioxidants, an- 
tiozonants and waxes may be collectively referred to as 
so "antidegradants". 

[0072] The presence and relative amounts of the re- 
spective compounding ingredients are not necessarily 
considered to be an aspect of this invention, except 
wh re noted, and except that a practice of this invention 
55 is expect to result in a more effici nt use of some of th 
ingredients, as hereinbefore discussed, which may re- 
sult, in some cases, in a reduction on amounts of use of 
some ingredients. 
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[0073] A tire can be built, shap d, molded and cured" 
by various methods, which will be readily apparent to 
those having skill in such art, 

[0074] The prepared, tire of this invention is conven- 
tionally shaped and cured by methods known to those 
having skill in such art. ' ' 

r0075] For further illustration of the invention, the fol- 
lowing drawings are presented which are not intended 
to be limiting is to the invention. 
r0076] FIG 1 is a schematic diagram of emulsion prep- 
aration of an elastomer composite, .which 'is entitled 
"Polymer Composites From Emuision Mixing". 
[00771 In particular, with reference to FIG 1 , a polymer 
emulsion' (1) and, optional V,. a polymer emulsion (2), a 
polymer solution (2') is-f ed from its (their) respective as- 
sociated container(s), within which may be an agitated 
solution, to an homogenization mixer (5). It is to be ap- 
preciated that the polymer emulsion (1), polymer emul- 
sion (2), and/or polymer solution (2 1 ) may be a polymer- 

[0078] In addition, a filler (3) such as carbon black 
powder with a low-apparent density in a range of 3 to 
1 40 g/l, and optionally in an aqueous or/and organ.csol- 
vent dispersion -thereof, is fed from its associated con- 
tain r, within which it may be agitated, to said homoge- 
nization mixer (5) and thereby mixed with said polymer 
(s) (1) and/or (2) and/or (2'). 

[0079] Further, ingredient(s) (4), such as for example, 
zinc oxide, stearic acid, sulfur and vulcanization accel- 
erators) may be fed from its (their) respective conta.ner, 
-~e*e-a w y ! n «n aqueous emulsion /dispersion within 
which it (they) may be agitated, to said homogenization 
mixer/reactor (5) and thereby mixed with said elastomer 
(s) (1) and/or (2) and/or (2') and said.f iller (3). 
[00801 Thereafter, the mixture is removed from said 
homogenization mixer, and coagulated to yield master- 
batch composite precipitated, that might be separated 
from the liquid phase by sedimentation, filtration, cen- 
trifugation or extrusion to recover the polymer compos- 
ite^). Washing steps might also be added depending 
somewhat on the purity level desired.. These operations 
might be repeated as often as required. This composite 
can be dried by flush drying, vacuum drying, hot extru- 
sion drying, eliminating the residual water and solvent, 
if any, as depicted in the FIG 1 . 

[0081] In practice, the recovered polymer composite 
may be used as a component of an article of manufac- 
ture such as, for example, a component of a tire and/or 
industrial product. Such tire component may be, for ex- 
ample and without limitations tire tread, sidewall, apex 
or other sidewall insert, or wire coat compound. Such 
industrial product may be, for example and without lim- 
itation , a hose, conveyor belt or power transmiss.on belt. 
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acterized by comprising: 

(A) blending a particulate elastomer-reinforcing 
filler and at least one additional rubber com- 
pounding ingredient with an aqueous emulsion 
of a conjugated diene-based elastomer solu- 
tion and recovering a composition thereof by re- 
moving the water "therefrom wherein said filler 
and* compounding ingredient(s) are blended 
with said latex therewith in a lorm of: 

(1) particulate 

(a) elastomer-reinforcing filter exclu- 
sive of aqueous or organic dispersion 
of said filler and ' 

(b) at least one additional rubber com- 
pounding ingredient; 

(2) particulate 

(a) elastomer-reinforcing filler as a dis- 
persion thereof in an organic solvent 

V* and 

(b) at least one additional rubber com- 
pounding ingredient; and/or 

(3) particulate 

(a) elastomer-reinforcing filler as a dis- 
persion thereof in water and 

(b) at least one additional rubber com- 
pounding ingredient; or 

.(B) spraying an aqueous emulsion of a conju- 
gated diene-based elastomer onto 

(1) a particulate elastomer-reinforcing filler 
and 

(2) at least one additional rubber com- 
pounding ingredient; and recovering a 
composition thereof by removing the water 
therefrom; 

45 wherein said reinforcing filler is selected from 

at least one of carbon black, synthetic amorphous 
silica particularly precipitated silica aggregates and 
fumed silica, carbon black and modified carbon 
black having domains of silica on the surface there- 

so of, and 

wherein said additional rubber compounding 

ingredient is selected from at least one of 

(A) additional diene-based elastomer(s); 
55 (B) zinc oxide; 

(C) sulfur; 

(D) vulcanization acc lerator(s); 

/c\ mior^o^'S^Htne and paraffin waxes: 
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(F) antidegradants; and 

(G) vulcanization retarders. 

The process of claim 1 characterized by compris- 
ing blending at least one particulate, elastomer re- 
inforcing filler and at least one additional rubber 
compounding ingredient; of aqueous or organic sol- 
vent dispersion of said filler, with an aqueous emul- 
sion of at least one diene-based elastomer to form 
a suspension, or dispersion, of said filler in said 
elastomer emulsion, followed by recovering said 
blend as an elastomer composite by removing wa- 
ter therefrom. 

The process of claim 1 characterized in that said 
blending process isa spray-blending process which 

comprises 

(A) spraying said aqueous, emulsion of at least 
one diene-based elastomer onto said particu- 
late reinforcing filler and the at least one add»- 
tional rubber compounding ingredient and 
wherein said aqueous emulsion of said elas- 
tomers) is substantially dried upon said partic- 
ulate reinforcing filler and said at least one ad- 
ditional rubber compounding ingredient as it is 
being agitated as a suspension or dispersion 
thereof; or 

(B) the spray-blending process of (A) wherein 
said suspension, or dispersion, of said reinforc- 
inn filler, at. least one additional rubber com- 
pounding ingredient and said aqueous emul- 
sion of elastomer(s) is heat treated by heating 
the mixture, while agitating the mixture, to a 
temperature within a range of 30°C to 150°C 
for 2 to 30 minutes prior to drying the said com- 
posite. 

4 The process of any of the preceding claims char- 
acterized in that said particulate reinforcing filler is 
comprised of at least one of carbon black, amor- 
phous precipitated silica aggregates, and modified 
carbon black having silica domains on its surface. 

5 The process of claim 1 characterized in that an 

additional ingredient is blended with said elastomer 
emulsion, wherein said additional ingredient is se- 
lected from at least one of, based upon 100 parts 
by weight elastomer (phr): 

(A) microcrystalline waxes in a range of 0,1 to 

10 phr; . 

(B) antioxidant(s) selected from amine-based 
and phenolic-based antioxidants in a range of 
0.1 to 10 phr; 

(C) sulfur vulcanization accelerator(s) in a 
range of 0.1 to 10 phr; 

(D) sulfur vulcanization retarder(s) in a range 



of 0.01 to 5 phr; ( . 

(E) sulfur vulcanization activator(s) in a range 
of 0.1 to 10 phr; 

(F) rubber processing oil(s) selected from at 
5 least one of aromatic; paraff inic and naphthenic 

rubber processing oils in a range of 1 to 60 phr; 
and 

(G) sulfur in an amount of 0:1 to 3 phr. 

10 6 The process of claim 1 characterized in that an, 

additional ingredient is blended with said elastomer. r : 

emulsion, wherein said additional ingredients, se- , 
lected from. ^ - - r , J , "\ [ ' — 

(A) an. antidegradant is selected from at. least 
one of diphenyl-p-phenylene-diamihe, oetylat- 
ed diphenyl. amine, 2,5^-t-dibutylhydneoqui- . 
none, ... N-l^-dimethylbutyr-N'-phenyl-p-phe- , 
nylenediamineY polymerized r. ,1 ,2rdihydro- - 
2 2 4-trimethyiquinoline, diaryl-p-phenylene di- , 
- amine, 4,4'-methyhlene bis 2.6 di tert butylphe- 
. nol N.N'-di-atS-methyiheptyO-p-phenylenedi- . 
. amine, 2,2-methylene-bis(4-methyl-6-t-butyl 
-phenol), 4,4'-dicumyldiphenylamine ) and N-cy- 
clohexylthiophthalimide; said sulfur vulcaniza- 
tion accelerator is selected from at least one of 
dibenzothiazyl disulfide, 2-mercaptobenaothia- . 
zole N-oxydiethylene benzothiazole- 
2-sulfenamide, 4-morpholinyl-2-benzothiazole 
disulfide, tetramethylthiuram disulfide, tetram- 
ethylthiuram monosulfide, tetrabutylthiuram di- r 
sjjfiele, zinc dib'^yldithiocarbamate, thiqear-,. 
bqamuyl sulfenamide, N-cyclohexyl-2-benzo- 
thiazolesulfenamide, N-t-butyl-2-benzothia- 
zole sulfenamide, and diphenylguanidine; and 
wherein said vulcanization retarder are N-ni-- 
. trosodiphehylkmine, N-cyclohexyl thioph- 
thalimide, magnesium oxide, and N-(cyclohex- 
ylthio)-phthatimide; 

(B) a sulfur vulcanization accelerator selected 
from at least' one of dibenzothiazyl disulfide; 
. 2-mercaptobenaothiazole; N-oxydiethylene 
benzothiazole-2-sulfenamide; 4-morpholinyK 
2-benzothiazole disulfide; tetramethylthiuram 
disulfide; and tetramethylthiuram monosulfide; 
zinc dibutyldithiocarbamate, thiocartoqamuyl 
sulfenamide, N-cyclohexyl-2-benzothia- 
zolesulfenamide, N-t-butyl-2-benzothiazole 
sulfenamide, and diphenylguanidine; and/or 
(C) a vulcanization retarder selected from at 
least one of N-nitrosodiphenylamine; N-cy- 
clohexyl thiophthalimide, - magnesium oxide 
and N -(cyclohexylth io)-phthalimide . 

55 7 The proc ss of claim 1 charact rized in that addi- 
tional ingredients are blended with said lastomer 
emulsion comprised of zinc oxide, stearic add and 
sulfur and wherein said recovered rubber compos- 
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ite is sulfur vulcanized at a temperatur in a range 
of 150°C to 180°C; and wherein said filler is an 
amorphous silica which is pre-treated, prior blend- 
ing with said aqueous emulsion of elastomer(s), by 
reacting said silica with an organosilane of the gen- 5 
eral formula (I) and/or II: • 

(I) (OR) 3 -Si-R , -S n -R'-Si-(OR) 3 

■.!': /• - .. . . . 10 

(II) (OR) 3 -Si-R'-Z. 

wherein R is the same or different alkyl radical se- 

lected from at least one of ethyl and methyl radicals, 
preferably the same radicals and preferably an ethyl 
radical; R' is the same or different radical selected, 
from at least one.of ethyl, propyl and butyl radicals,, 
preferably the same radical and'preferably a propyl, 
radical; and n is a value from 2 to 6 with an average 20 
of from 2 to>2.6 or. from. 3.5 to 4 and 2 is independ- 
ently selected from -SH, -NH 2 , Acrylate, R'-NH-RV 
epoxy, -SCN, -NCO, -Sn-NH-R'-Si-(OR) 3 groups. 

A composition characterized by being comprised 25 
of an elastomer composition prepared according to. 
any of the preceding claims. 

A tire characterized by having at least one compo- 
nent comprised of the elastomer composition of so 
claim 8. 

10. A tire characterized by having a tread comprised 
of the elastomer composition of claim 8. 
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